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(54) ELECTRON BEAM ORBrT CONTROL UNIT AND ELECTRON BEAM ORBIT CONTROL METHOD OF MICROTRON 

457)Abstract 

PROBLEM TO BE SOLVED: To provide an electron beam orbit control unit and an 
electron beam orbit control method of a microtron, by which the microtron, an incident 
system instrument and an incident BT system instrument can be quickly controlled 
without depending on the skill of an operator. 

SOLUTION: The electron beam orbit control unit comprises a current monitor 20 
arranged coaxially with an accelerating tube 100, an electron beam current waveform 
determining device 30 for determining a signal from the current monitor 20 with time, an 
electron beam current waveform analyzer 52 for analyzing the current waveform of an 
electron beam sent from the electron beam current waveform determining device 30, an 
incident system instrument control unit 56 for controlling an incident system instrument 
40 on the basis of the analyzed result of the electron beam current waveform by the 
electron beam current waveform analyzer 52, an incident BT system instrument control 
unit 58 for controlling an incident BT system instrument on the basis of the analyzed 
result of the current waveform likewise, a microtron control unit 60 for controlling a 
microtron on the basis of the analyzed result of the current waveform likewise, and an 
analysis recording device for storing the analysis information of the electron beam 
current waveform, the control information of the incident system instrument 40, the 
control information of the incident BT system instrument and the control information of 
the microtron 10. 
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[0 03 5 ] C©<fc"5«:^T^<!:. — If jBit&SffStfS 
njfig&v -/ ^ a h n > ©«•?• tr- A&jSlBSgJSB i -r -5 

[0036] fi3cII6K:fB$£©v^p bV><Dm?-¥ 

©v^p hP>©S^fc'-A$JiiIl8gilB£{t;L;fcv 

g(CJ:^m-?t*-A©li^^©«¥#Tigm*s. IE5t£c^ 

mmm t mmommpi x— st l, & «, » <t mr u /c <h t « . 
BUSBMtfif B»«g &c §sts s ti-tt&mgm t m ibh^- tr - 

U c*i^.©m»^*sff^©l5Hl*3-C— g^r?>J#^- 

«> c ©pyemic** m l x mzffimimmmiam 2 
nx ^tcxmmmsmmmm.ic & ^xmmmmo^mm 
«-cas4**»*. A«BT*««waata«:«fcSAii 

B Tifct£2§©MS!tff$BTA*t B TifctgSS: . ?-f?ai- 
p>$)JiJP^g{cj;^-7-Y ^p h p>©^JWf^-c-en^ 
*i#kbpu ctLhvmmtmiimj&Dwmnx— wutx 

n^-tr-A©^®?^, lEsr&is^^i-snrsj: 

5tc. AM^ggfiJ^gCcJ:f)AM^«S5r. AtJB 
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T^S$U®^S(C«t 0 AWB T^S?r. ?-f^ah 
P >*i]©^g(C J; 0 * P h P >£-?-*i-e*ifgiJ® U . 

[003 7] C©<fc 5 Si. *-^U-£©W*fc 

aKftsu&u-e. ii-?>*Hc-7^^p hP>-£A»tefctg 

25. AWBTJfc^&tfv^p hp>£$y$pr#.&v 

^^p h p>©s^t--AiftiMws^£-r2,c i^r- 

10 #5. m^t'-A©mS6j^f^^*T0T^tl{C*} 

A >? P h P >-£A»B T^^g&^AIt^^ll^W-C 

-A©SiiS^^iij^$tifciS^«*. •S-^tr-AmiS* 
Dl^bfc^. -^©JiJ©tffR*JftlWIBfil^S«:fBK$n€. 

'&* icmm fremiti, ctm s. 

[0 03 8 ] lt^7 (CfBtg©-7-/ 9 PhO >©H^t 
- A mMffl&ft&i t . 5 tcf BtS© v -Y p h p > 

20 ©m^f-A4/ijiias^g^^./cvw^p hnxcte 
t^r. ffriBm^f-A^}g^^^g(cj:s^^- 

HF*?-C— Sct-nc^iflKO/ci&JJ. B9tBJB*flB^a 
Kists 2 ti-tdmm&L mt e- A«Sfej^U3£i| 

jf^0fS©»HHF*9-e— gt-rsii^iJ. c©^#f^(c*t 
& l xmmmmmmmtcfm 3 nr u/c A9t^«s*ij 

ISPiggtc J; 5AW^as©®18Pf^g-CA*f»«S*, A 
m B TS^gSlja^gtCi SAt^B Tifc«i21©*IJa)fii$g 
30 -CAWB T^S«r> vOnhD >fM*SJ$Sgic «t ^, v 

-ri'p hp>©$U®tt$Br-e*i^n*«®L. ch^os 
^^'^©iaHrtr— ifct, friB 
»*rfBSitsigtc#aL/^i^*s^, nir¥-i»(Dnm%m 

^g{c <fc ►) Am&m^Z, AM B TIS|gg|$iJ®2gg{c «fc 
9A*»BT^i£S£. v-/^p hP>$«iai^S{c«tDv 

^ p b p > ?r n-? npiai iipo, $ijtai©ias*^> 

-£&cffi*DU cn?>©*^tr-A©«^^©^iB 
40 SR^SSiJ^gCSiJfflltffg^BtifB^WIB^^atclB^ 

[0039] c©<t 5 tdtfiR-j- s <t. — eava^^jsAi 

^Itg * v A t> p h p > f - AfiitiBS^ffi £ T -S 

[0040] if *B8 (CIBiS©v ^ p h p >©^ f 
-A4liitPIS^i3:. rt*^6X«7tclBiS©-7-^i7P 

hp>©^tr-ASiiiia^ffi{c*jur. ^t-A 

[0 04 1] C©ck^CC-r-5,<k» l^t-A©S$-> 
50 «©mij»J;£#;gBfc:&*). SSe?Jf?ffi©fiffitt5:[oi± 




[0 04 2 ] 

rm&^au £©<&t,^t§-&#«£.£. ) cc-on-c. mi 

[ 0 0 4 3 J *^BJ©-7 -/^PhP >©^T t- 

mmmmm 5 o ©&*i)&©i2g*^:r¥ffi0-c& s. a 

[0 0 44] 0 l K^-rj^K:. *^BJ©S^tT-A«i 
£ <CT^-30 20t. m-T-e-Afiij£jg^iiJ^g 

m&turn?z-&m&wmMVim=i> , tz*--z 5 2 

^-£56<»:. A*]BT^mS$W^Sib-CA*fBT 20 

©atfeifeaittofcp t -f 54<t, 7^^ofd> 

[0 045]±2lfcJ;^{C, «£*©fc©R«. HjjfE h 

^>*^£2 0«:. Ana^i i o<tpttw«cgeg$ 

[0046]-^, $Bi070aFD>©^- 30 

A$djgfi^g 5 o -Ttt. ^T- tr- Afgi&i&Bmtirm => 

Sfl®ffl3>f 3.-^5 6tt. C©®?-e-ASiiSt#9U&? 
tfrffl 3 > f ^ - £ 5 2 «fc -SS^ t- A©mj*w&J15© ft? 
tfr£*fcS-^TAWifctgli4 O^fljffl)^^,. piilic. 
AM B T$MMflMB 3>ba-3f5 8tt. tr- A 

n&mzmvim ^ > t ^ - * 5 2 w: <t tr- a©« 

fli^©ftS«*S#fc»-3<,>T. A«BTI«g (0^ntf 
■T) ©it UTX^T > ^fi85©®fia^«**0© 40 

■rs. 

[0047]$fc, Wi7p hD»l('Pffl3>f a --$ 
6 0(jji^©-7-^^D ha>i o*ft%ifft«wr 

*^tr-A^^JgtFfffl3>f^-^5 2fc 

J:5S-f-tr-A©s^^©«tfT*g^(cS-5i>T. 

(c. 7r -OHJw?5 4 let*. ii^;©-v'-r i7D ha> 1 
0©$iJffl)ffl:/ai/-7 A^>^-7> K^Ox-^-^-^ia 

mTt--A©S8E^©fBtfT^<h^©i^©AI4^tS 50 
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SMflPffl 3>tr*-*56K:J: £ A9*&MS 4 0 ©SU® 
ft#i. AWBT^SS*lI©ffl=i>f ; x-^5 8K:J:^, 
A« B T3fi^S©$)JM«Ki . W*nho>io©& 
*&j£©iW8Pt«B#ieti S tvr <, » s . 

[0048 ]^, *^i©7-fi?DhP>0f^t- 

A|fciSis^ag5 otefce^r. ^tr-A©^jgj^?r 

m<om^Mo ecommmm (gn-s-mi oi-sm 

its : 5~ 1 0 fn#) -?4 9V. ho>l 0 

CC. AM«g§3U0J:t)AS*3n.S„ 
[0049] fif*irtfj-C©t&0JJiir) . -A«v-< 

h p> i o ftA*f&. to** i i 0T-Jrait£ft. c 

©ftffl*l 1 0^|^#9fjCCi2g3ti.2.^h5>X*- 
$2 0(CAi^-5 o £©££, fTF-t-Atf^ifc 
.X*-* 2 0 £jii§T ^£"#©ft^*^~>P^n-y3 
OKjg^tiS. fc*>\ *5US©0,^-c(i. «I^tr-Att 

[0050101 tcifrrJ: ssc. ^-tr-AW^rfiJJSg 
14 0(CJ:0, ^gP^W^tCfflWSnSlE-e. Jgifc* 
-> (07n©t©-C(3:4^->) , l^-^h^^^M© 
JillHlllijlOe^ll-r^*5. ±^b/ci-5«:. a^tf- 

A©^ra*g*s^i5i^)»3j:«5 fc+^-tc®< , m^>?-cim 
jMZtiZtc&ic. m^br-A©^jsSflwsa'j^^c 

t'-A©^-;^iH^#^-rs<b. ^PXa-^aoi 
B#^JCc;^#tt©m» (^->#«T©B$ra^-JS? 

[0051] 03tcm^f-A^iES(cflnjgsnfc^ 

©S^^?r^UriiS*i. t->P^3-7'3 0t?IJ, 
£<D{^*$mmcM%.X-$Z(DX\ (03© 

fcorB2 5 5-» ^©mjsm^iiisijrt^^ £ 

fc. §^->©^- ; ffc--A©agiEffi{i^-^P^rj-y3 
Otc^/cvSiaffiA^gLm-css. se-^r, *^axn 
-7'3otc«, i ^->s^e»s*^^->s-c. i^r© 

^->©miSffi^*-^^-SCi*5T-*-5.„ Mtc 

tr-A?r^A'>^T-*nauTi^/c«)(c. §^->r© 

[0 0 5 2] -Ate, ^^JS©ff$gg©-7 AtrxiYxi >©m 

^f- Aftjtm^tEB 5 o (Dm&mwkvmm5mc-r> 

l^T. 02&«yf03 7!)M0 6^fflC\ 01*#BgUTIft 

wrz. 0 2«, ^Bj©m-^t'-A#aips^g5 o 
^ffl^-c. ^f-A©$fiit^iis-r4^*u4?gt-^ 

>i occfcpmTf-A^iEStcjnigsna^is-^©^ 

T*. 04«. Vvf>/n hP> 1 OCCfcl^T. ^©Mm] 
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c^^L/ri^. £fc t i5(J. ST-t-A©^ 

«©^#*L,Ut§^*^LT(,>£., l^fttc. 

^ f - A ©Hi£{i-Sf©K5FRS^t&#3<,> *§£ £^ L/ T <, > 

[0053]*f, @2(c^-T<fc^tc. 7^aFa> 
1 0 <DM$£fflPa ( S T 1 ) Ik. t->OX3-/3 0*6 

<Dn*t- ~i±<Dw,mmm>mmi> ffiPSTz (st2> „ 

C ©=*":> P* 3-7" 3 OA^OH^f-ACD^jjfeiS^ 
m-? tr-ASit^«?t)rffi3>t:-^-^ 5 2 tci*<5 
7r-T W-;t 5 4 (cett 3 ftTl^iE^&^'Ejg 

Jfc (03) 4it«3tt-S (ST3) . C©4# > liJ5£3 

wcmmmw. iLntimw&mtm%(Dwmnx--®. 

brt^i^lKbr. jgfit»E«MKr& (ST4) „ 
[0054 ] — jE«tt«*iSBK4— ffcbfc#>ofcig 
■&tt> 7t -i^-j^b 4cciettc§nrc^g^<z)^- 

*©^l£^4©ttiR*tTl> ( S T 5 ) , ST6t77 

4^cDffiHrtr—sc-r^ti^ti. te-ifrj-t- 

Q-CKMmmA 0*. AS*BT^tSS*(lffll 
ffl3>f ^.-^5 8rAI4BT^S?r. 70a|-a 
>&mB=i>t^-£6 OT-v-r i>p hP> 1 o 

-ewwwi, ( s t 7 ) . sssg^fa^-rs (st 

4) . 

[0055] ST6T-. ^i/aX3-7"3 0tifJ 

mztitcmffimBtf? 7 -oit^-^b 4tciB^3n-ci> 
^iE^r- it t£ i 4 m M<om fflrtr— u tt t >j© 

ffi)fflp>e^-*5 6"CA*t5R«S4 0£. AWBTifc 
9 P hP>J£fEU3:3>fc'.»-2 6 OT^-f^P hP> 1 

o* v -en-enwtau (sts. st9, sti o) , 
»ts (sti i) u s^ae=&«ttT^> (st 

4) . 

[0 056 ] fe(_L©J: 5«t»fflE*tt-CWf»r*«3:. Ste 

?n/cS^?S^ccS-5i>rfin)lccv^t>D Fp> l o© 

^S©$ijwcfa±z;r-2.c4*sr^^. bp^,. 
M(DBm<D-?-l V p>©«^- AfiJiiaig^jSfc 
<fc^(i> *-^P-^©fBtf.^WElliicSSC4^<. v 

-^©^StCfl<#T-5.C4^<, ^T-t*- 
AOIS^K^KI tv -/ D h p > l OSrSHjfrr-S 

[0 05 7]i5CfC, A^J&^rr^^ffltiT. :*^P* 



2002-184600 
14 

%T. y-xi tuxit. 04{ojrf J:54c. Sift 

5 v-Yi/p hn> i o^isi-r-sm^ f-A 
©^0tfiiI±(c^gS A*f B T*«so*s«teR-c 

* 5 iESt?tt^C>C4^MEg-CS>.5o 04 Cc^-Tct "5 &m 
^^#J5t$n/c»^W. AI*BT^tSS$«®ffl3> 
\£» -* 5 8 r. ±IBL,/c^ja^-C 7f7 'J > 

^Eommwimm^mmht . jEsr&si&sy&asfp ens 

[0 05 8] ^tC. ^r-* 2 4 LXit. 0 5 {CijR-T <fc 5 
JC. Siif£^©t:--^«^rSSEf -Sfc©©^©jlg3l# 
:g tA>i§£T**£„ C© J: H^Pt'-A©— 

i oommwi i o©w^i^a^©«^s*5j!iH-c* 

S. H5K^TJ:^^®jiE^*sSiJ«3nfci^«. -7 
-/i-n ha>g|ffffla>f^-^6 0T\ ±fBl//c^MI 

*STftjii^ 1 1 o<D&mmmt>(Dm%;&*t%*$i± 

[005 9] ^fC, ^r-^3 4L/-C{±. 06tC*ilirf 

i ) . f-^fii®A (x-^2) -c 
X$>&„ CVZoftW*}^ A»f^H4 0©AWffl^ 

n/cJg^«. AW«iss*)Jiaiffl=i>t*^-^5 6-c. ± 
ib u fc^js^^T . xm&mz 4 o ©A*fra 

[0 06 0 ] ^^©-y'W'^n hD>©^T-t*-Amii 

s^©^M*5pjtfe-c*s. muz, jzzmmmmx- 

^T- tr- A©mi)K^*MB#W(c^mT?i? £te©ilg£ 

[0 06 1 ] Sfc, tdfflHDSaSAiil^ftlRS^tAtUL/. 
-^©tSS'Srv^^p h P>©^^u-^{Cjiftj-r^^fg 
£<l;i£cfc'5K:bTk<i:U < , C©J;^{c-T-54. — B3i 
a^cSfft&^Dj^-? 4 >? a f p A$)iiiiij^ 

[0 06 2] */c. ±&$m<DJ&mVit. v ^ i7 p h p 
>4LT. JltiS© (^t,>IJKl2^i) ©MfflUtc. S^Ftt 
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t<omfm>-7 -< ? u bpxciig^§niit»©tt^ 

^t*-ACD*-^^ffi«. A;U*l|lM#@}SO!)|l^t:--A 
[0 06 3] 

( i ) n*v-^®,mm&mm.zm&m i icnmuc^ 

M*>*HC v -f? p h p > £ AMJk®.$kl$i.VAM B T^tg 
SSrfWjSrc^&W i?p F P>©*F-f-.A&ji§ggiS 

[0 06 4] (2) »«^2eciB«U /c J: 5 fCtUSf & 

i. ±fB^jm©fte(c, 3^t*--A©msfsj&j££&?#Ti,T 
Wmic? Jtuha >^A*f B T^S&tfAMi^fS 

(3) »WEi^aceiB»sft-c(,»«ci»*?-fcr 
im l &«, ^-cDW w*ffi#j»«r Efltnttceit s n -s 

[0 06 5] ( 4 ) 19*^3 (ClB«gUfcJ: 5 tc. 
[0 066] (5) W*54{CEttl/fcJ:5tc. 

[0 067] ( 6 ) ntms ccietgL.fc.fc 5 $r<ai© 
©*^u-^{cii*n-r^^6^ji^^ c fc5(c-r-5<!:. - 

[0068] ( 7 ) s8-?e-A«iiiaiSE*ffi*a*gi6 

IfUfrUT-, M^*>icv^p hPl^At^tigg&i^ 
AJtfBT&t&gSrffeiJffiirS*-^ ?P hP>©STtr- 

is-r sMWim^jmreiKKK^ h u-r . bps k -7 

#5. 
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(9) ft^ieg^gjciBSiSftT^&^srf-tf 

- A©SaE?£0#«'J5E 3 ft fctg£-«:. m-iF b*- A#iil£ 

P«£o/d£. -e©$ijfflitt*B*5{s^ie-Sis^gccieit.§ns 

[0 06 9] ( 1 0) lt^7(CIBtSL/c«fc^{C#^-r 
•5 <t . — 11 ffljl&*H&# njfcgft -7 ^ >7 p h p >©^-?- tr 
-Afiiiiiii^iSi-r^c i*s-e#2,«, 

[0 07 0] ( 1 1 ) l«^re8(cfaigL./cJ;^{c. 
10 »6X«7{cl2tS©v-<'i'P h P>©m-?f-AfiiI|(i 

SHr&tcfeiir. m^-f-A5r#/^>?-cjnaLfc«^ 
£-r&£. ^T-t-A©S^->«©^iaj5c*ig^«: 

[II] *W%(D~?4 2u hP>©m-^tr-AfiiiigjS 
£!g©g4f/j££r^-r t'p £0-C&.2>„ 

[02] *mw<Dn*v-j*$imm&gi»t:m^-c. ^ 
20 [03 ] iEm^^^^-ri^ttSf*^. 

[04] ^©Jg[5I«i«J:©^^T'J>^?a5©^-^ 
[05] l-ft-ACDSiSiOStAiftUJI^CDli 

[06] ^T-t--A©m^m-^©B$fa^sti^iiuti^© 
^iffi^^^-r#i40-c* 5. 

[0 7] v-^p h P>©«BS^^-r3pffigl-C$) 
30 [08] ^AStl/cm^b-A^^^^^f-A^li^/c 

[0 9] ^SEhv>^*-^©ljjfpJ!ia?:^TO^ 
0-e&s„ 
[^©ISW] . 

1 0 : Wi?p hP> 

2 0 : mfaYvls^-Z iW^^^-P) 

30 : ^-^p^n-7- (ntt-&mfcmmm%mm 

4 0 : AWfttiS 

5 0 : ^f-ADiiMiS||^ 

40 52 : ^f-Ami)K^II?Wffl3>f^-^ (m^f 

5 4 : 7-? ^;t--9--^ (P^rlSl^g) 

5 6 : AW*«SM©«='>b-zi.-$ (A*f^*8H$iJa> 

5 8 : A*tBT^SM®ffl=J>f^-3f (A*tBTS 

6 0 : v-f^p hP>»fpfflrj>b*.x-5r (^-<^P h 

110: JjPii'g 
50 12 OA. 1 2 0 B : WifanffiE 
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